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Th|s isan expanded prose version of ashort talk on the Unix command lin€? | gave awhile back on behalf of GBdi-
rect®. A nice PDF version of the slides” is available.

The Unix and Linux command line

Unix has aways been considered a ‘command line’ operating system—and although modern GNU/Linux distributions
come with slick graphical interfaces, there's still a place for the *old fashioned’ way of doing things.

In the early days of Unix (the early 1970s) there was no choice but to use the command line. The minicomputers
that Unix ran on were big and slow, and only talked to their users through clunky dumb terminals, which of course
didn't support graphics. But programmers and system administrators still use the command line, often only using a
graphical user interface (GUI) for web browsing and image editing. This article will look at some of the reasons why
thisis so, and get you started on using the command line.

Pros and Cons

The command line seems slow and inefficient to people who are starting out with it, but with a bit of practice it can be
much quicker to use than GUI interfaces, at least for many common tasks. The keyboard can be an efficient way of
communicating with a computer, whereas the mouse is much more limited in the amount of information it can con-
vey—a few clicks per second. Even simple tasks like running a GUI program can be quicker—typing ‘mozilla’ to run a
web browser is usually quicker than finding it deep in a menu.

Typed commands can also express a lot of complex information fairly concisely. The real power of the command
line interface is in tying programs together, or running a whole set of related commands in one go. And nor is it as te-
dious to type commands as once it used to be. Modern Unix command line interfaces have features designed to help you
type commands and correct mistakes.

Thisis not to say that the GUI doesn't have a place. Some things, like editing pictures, are certainly better suited to a
graphical interface, and non-technical users who just want to do some word-processing or check their email will be bet-
ter off with them. It takes time to learn the command line well enough to get the benefit of it, so it's not for everyone.

How it all fits together

Your immediate interface to the command line is through a terminal. This is what reads the things you type and dis-
plays the text output of the programs you run.

When you've typed a command and pressed Ent er to run it, a program called the shell takes it and decides what to
do about it. Typically thisinvolves running one or more other programs—and Unix or Linux machines have avast array
of command line programs you might want to run.

The whole setup looks something like this:

The terminal

The terminal is what connects the shell to the user. In the olde days of Unix, the terminal would have been atel etypes,
but nowadays they are usualy just a piece of software—aterminal emulator—which behaves like one. Modern termi-
nal software often supports displaying different colours, scrolling back through things that were previously displayed,
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and displaying awide variety of characters (example showing Unicode xterme).

There are many terminal emulator programs available. One of the best and most popular is Xterm, which usually
comes with X (the Unix graphlcs subsystem). Xtermis still agood choice, but there are also many aternatives, like the
Gnome Terminal (screenshot ) and KDE's Konsole (screenshot ). These both have more intuitive interfaces for setting
preferences. Typicaly there will be an icon or menu option for launching one of the terminals somewhere on your
default desktop.

Specia terminal features like colour are enabled through special codes called escape sequences. If a program wants
to print something in green, it just sends the appropriate codes to the terminal. This is worth knowing, because ome-
stimes the terminal can be left ‘messed up’, for example if a program crashes. The r eset command usually gets it
back on track.

Your terminal might be connected directly to your shell, or it might be connected over a network with something
like ssh. The command line is a good interface for administering remote machines. There are ways of running graphical
programs over a network, but atext interface is much faster, particularly if the network connection is slow.

The shell

The name ‘Bash’
Like many Unix programs, Bash's name is a joke. It stands for ‘Bourne again shell’, because it's a reincarnation of the
original Unix shell by Steve Bourne. That shell was called the Bourne Shell, or sh for short.

The term shell refersto the ‘outer layer’ of your software, the part you interact with. In its most general senseit can
refer to any kind of user interface software, but under Unix and Linux it always means a command line interface.

By far the most popular shell on Linux is Bash. It aims to be compatible with the original Unix shell, sh, but adds
lots of useful features. There are other shells available, and most Linux distributions will come with at least one other
than Bash. The shell isjust anormal program which happensto have a specia réle, so it can easily be replaced.

The shell reads the commands you type from the terminal. When you press Ent er , it interprets a command and
performs whatever action is needed to complete it. Usually that means running one or more programs.

Some examples of shell commands

Enough talking, lets see some examples! All the examplesin this article use the $ symbol to represent the prompt your
shell prints to the terminal when its waiting for acommand, and isn't actually part of the command you type. The actual
prompt varies (you can customise it), but it's conventional to use adollar sign for it in examples.

Thewhoam command is nice and simple—it just tells you your username:

$ whoanmi
geof fr

The cp command copies afile:
$ cp report.txt report-backup.txt

To view a PostScript file we can run a program called gv. It has a GUI interface, so it will open a separate window to
display the document:

$ gv uni x_conmmand_l i ne. ps
The echo command simply prints out a message. It doesn't sound very interesting, but it can come in handy:

$ echo hello, world
hell o, world
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Filename completion

One of the most common things typed into a shell is the names of files. Commands are available to copy, rename, and
delete files, and many other commands process data from files, so itsimportant that filenames are easy to type.

Bash has a feature called filename completion to make this easier. If you type the start of afilename and then press
Tab, Bash will try to enter the rest of it for you. So If you have afile called report.txt you can type a command to view
it likethis:

$ |l ess rep<Tab>

Of course, if there are several files whose names start with the lettersr ep, Bash won't know which to choose. It will fill
in as much of the filename as possible and then stop (possibly beeping at you). If this happens, press Tab again and
Bash will print alist of all the filesit thinks you might be referring to. To finish the filename you'll have to type enough
of it by hand for the shell to know unambiguously which one you want.

Other completion goodies

Bash's Tab completion also works for commands. If you hit Tab while you're typing the first word on acommand line,
Bash knows that it's likely to be the name of a program rather than a file in the current directory [’>] so it will try to
complete it as such. This can be a good way of stumbling across new commands. Try typing asingle Ietter on the com-
mand line and typing Tab twiceto get alist of possible completions. If Bash finds many programs which start with that
letter it may ask you to confirm that you want to show them—just press y to see what programs are available which
start with that |etter.

Filename completion is also a convenient way of typing filenames which contain ‘special’ characters. If afilename
contains spaces or certain punctuation characters, then they have to be escaped to stop Bash from interpreting them spe-
cialy. The filename completion does this automatically, so you can get away without learning the (fairly complex) rules
about how to escape specia characters.

If you use Tab on a name which starts with a$ symbol, Bash will complete shell variable names'? instead of file-
names.

History

The shell has another feature which can help you reduce typing. It keeps arecord of all the commands you type, and al-
lows you to go back and rerun them. Thisis called the shell history.

Stored history

Each shell keeps its own history of commands. When the shell exits, it stores these in the file .bash_history in your
home directory, so the history survives to the next time you run a shell.

To use the history, hit the Up key. The shell should display the last command you entered. You can use Up and
Down to go through all the commands you've typed into the current shell. Just press Ent er to run the command dis-
played. Press Page Down to go back down to the ‘ bottom’ of the history if you change your mind.

Some people prefer to use Ct r | +P (for ‘previous’, the same as Up) and Ct r | +N (‘next’) to cycle through com-
mands. Control keys can be easier to type, because they alow you to keep your hands over the main part of the
keyboard rather than moving to the cursor keys.

The history is particularly useful if you make a mistake in a command. Y ou can go back to it and edit the command.
Use the normal editing keys to change the old command and then rerun it.

If you typed a command a long time ago, it can be hard to go back and find it. Bash lets you search the history to
make thiseasier. Type Ct r | +R (for ‘reverse search’) and then type something you know appears in that command. The
commands being found will be displayed as you type. If you don't get the command you wanted, either type some more
characters to narrow down the search, or press Ct r | +R again to look for older commands which also match. When
you've found the command you want, pressEnt er torunit, or Left or Ri ght to start editing it.

Globbing

If you want to give lots of filenames to a command, the most convenient way is to have the shell automatically collect
them. It can build alist of filenames that match a pattern you give and insert them onto the command line, so that you
don't have to type them in by hand.

For example, to delete all the filesin the current directory, use the * symbol to collect their names, and the r mcom-
mand to remove them:

9 /Jargon/current directory/
19" itutorial/command/shell _variable/
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$rm*

(Be careful: r mis adangerous tool.)

The * symbol means “anything is allowed here”. Note that MS-DOS would use * . * to match all the files, whereas
a Unix shell uses just asingle *, because on Unix systems filenames don't necessarily contain a. character. It is per-
fectly acceptable for filenames not to have an ‘extension’.

The * symbol can be used as part of a more specific pattern to match only some filenames. So to count the number
of lines, words, and charactersin all the .txt files in the current directory (using the we or ‘word count’ command):
$ we *.txt
For some reason a pattern like this is known as a glob, and so when the shell expands the pattern into alist of filenames
itissaid to be globbing. Unix has more than its fair share of amusing technical terms.

Glob patterns can contain a few other specia characters. If a? symbol is used, it means “exactly one character is
allowed here”. Square brackets work in the same way but only allow specific characters, so [ a- z] means “any lower-
case |etter is allowed here”. These are much rarer in normal use than * , although they do occasionally come in handy.

Redirection

Many commands allow filenames to be given as options (which is why globbing is useful), and some have options for
specifying a file in which to put output. But the shell has a more general mechanism for supplying input and output
files, called redirection.

The shell can be told to connect a command's input or output to particular files. This is done with the < and >
symbols. So to generate a simple textual calendar for the year 2003 (using the cal command) and write it to the file
2003.txt we can do this:

$ cal 2003 >2003.txt
Normally the output of the command would be dumped to the terminal, but > redirects it into the named file:

The < symbol works in the same way as >, but causes input to be read from afile. In both cases the symbols point in
the direction that the datais flowing. In practice > is used far more often than <.

Piping
The concept of piping isvery similar to that of redirection, but instead of connecting one program to afile, piping con-
nects two programs together. Everything that the first program outputsis fed straight into the second program.

A simple (but fairly useless) example of piping isto connect the echo command to ther ev command. We can use
echo to print out a message (it simply outputs the words on its command line), and feed it into r ev, which reversesits
input:

$ echo Happy Birthday | rev
yadhtri B yppaH

Asfor redirection, the shell takes care of setting up the pipe, so the programs don't have to know that anything unusual
is happening to their output. When the shell starts the commands running, their relationship looks like this:

Shell scripting
Shells like Bash are actually complete programming languages. It may be that most of the commands you type into a
shell are simple commands for manipulating files, but concepts like piping allow them to be used for much more com-
plicated operations. Shell scripting is away of using the power of the shell to automate common jobs.

A shell script isjust aset of shell commands, exactly as they would be typed into ashell. It is basically equivalent to
a DOS batch file, but the shells flexibility makes it much more useful. So if you find yourself constructing a compli-
cated pipeline of commands it might be worth copying it into afile so that it can be run again.

Shell scripting is a useful way of building very ssmple programs, but the shell language is designed to make typing
commands easy, and doesn't have the features necessary for complex tasks. When a shell script gets to be more than a
few dozen lineslong, it may be timeto learn Perl...

Unix and Linux can be very powerful from the command line. Modern shells make it possible to get work done effi-
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ciently from the command line, without as much typing as you might expect.

Unfortunately, these advantages come at a price. Shells have a steep learning curve, and there are some jobs which

will never be easy to do in a purely text-based environment. But for manipulating files and processing text, the shell is
often the best choice.

Related Links

« Linux Babble tutorial on using shell variables and environment variables'*
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